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DIALLING: © 
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| BY A NEW, EASIE 


| AND MOST SPEEDY 
| WAY. | 
| SHEWLING, 


HOW TO DESCRIBE THE 


Hourc-lines upon all ſorts of Plaines, 

Howloever, or in what Latitude ſ@- | 

| ever Scirtuated ; | 

| As alſo, | 

To find the Suns Azimurh, whereby the ſight of | 
any Plaine 1s examined, 


| 


| Pertormed by a Quadrant, fitted with lines 

| neceſlary to thepurpoſe. | 
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To the Reader. 
Rreavurn, 
TEre 1s preſcnted to 
| thy view a {ſhort 
and plaine I rea- 
caſe, 1t was written 
| Sl for mine owne ule, 
—E :. may become 
thine 1f thou like 1t, The ſubje&kt 
indeed 1s old; but the manner of 
the Worke 1s all new. If any be de- 
Lighted with recreation of this na- 
ture, and yet have not much time 


4to ſpend, they are here fitted, the 
' A 2 inſtru- 


——_—— 


[ 
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1n performance; nor ſo well fitting 


A —— 


inftrument will diſpatch preſenc- 


ly. If they feareto loſe themſelves. * 


ina wilderneſlleof lynes, or to out- 
runne the limits of aPlaine, by in- 
fiatre excurtions ( two inconvent- 
ences unto which the common 
wayesare ſubject they are here ac- 
quitted of both, having nothing 
to Craw but the Diall 1t ſelfe, con- 
tracted within a Imited equicru- 
rall triangle, If waat of sk1illin the 
Mathemaricks ſhould deterre any 
from this ſubje&t, let them know 
that here1s little or*none at all re- 
quired,but what the moſt 1gnorant 
may atraine. If others ſhall thinke 
the Canons moreexaGQt, ſo doe I, 
butnot ſo ealie to bee underſtood, 
notſo ready for uſe, not ſo | peedy 


all 


To the Reader. ! "i 


- v4 


To the the Reader. 


all ſorts of men : and withall an 
inſtrument 1n part mult bee uſed, 
this will doe all, and 1s accurate e- 
nough. If itmuſt needsbe diſliked, 
let a better be ſhewed and | will dif<- 
Lkeittoo; It1s new, plaige, briefe, 
exact, of quicke diſpatch. Accept 
1t, and uſe 1t,t11l IT preſent thee with 
ſome 'other thing, which wall bee 


{horthy. 


—_— _—— 


To the Reader. ' 
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inſtrument will diſpatch preſent- _ | 
ly. If they feareto loſe themſelves. ** 
in a wildernefle of lynes, or to out- 
runnethelimrs of zPlaine, by in- 
fiaice excurfions ( two inconvent- 
ences unto which the common 
wayesare ſubject )they are here ac- 
quitted of both , having nothing 
to draw but the Diall 1t ſelfe, con- 
tracted within a Imited equicru- 
rall triangle. Ifwaat of sk1illin the 
Mathemaricks ſhould deterre any 
from this ſubje&t, let them know 
that here1s little or none at all re- 
quired, but what the moſt 1gnorant 
may attaine. If others ſhall thinke 
the Canons more exact, ſo doe I, 
butnot ſo eaſte to bee underſtood, 
notſo ready for uſe, not ſo ſpeedy 
1n performance, nor ſo wel] firnng ; 
2 


Tothe the Reader. 


all ſorts of men : and withall an 
inſtrument 1n part mult bee uſed, 
this will doe all, and 1s accurate e- 


nough. If itmuſt needsbe di{liked, 
let a better be ſhewed and [ will dif 
Lkeittoo,; It 1s new, platge, briefe, 
exaQt, of quick diſpatch. Accept 
It, and uſe1t,t11l I preſent thee with 
ſome 'other thing, which wall bee 


ſhortly. 
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DESCRIPTION OF 
THE QVADRANT, 


and the manner how the lines arc 
mſcribed anddivided, 


Cana 
I. The deſcription of the fore ſide, 


ax] He limbe is divided into 9o de- 
#1 gree*, and ſubdivided into as ma- 
ex, AY parts as quantity will give leave. 
SR! T .c manner of diviſion, and di- 
ky tinRion of the ſubdivided parts is 
(uch as is ufuall in all other Qua- 
drants. 

Todeſcribethe other Worke in the ſuperficies; * 
Take trom the upper edge of the lIimbc about 3 de- 
grecs , and ſet off that ſpace trom the center 
Rto A, 

Then divide AE into ſeven parts,whereof let EB 
containe two. Or in greiter inſtruments, ' it AE 
be 1000. let EB containe2 85. Make SC equall to 
EB, and drawe the line BC. Fiom C, draw CD 

B parallel, 


- w—_—_ CG VIS Woo om 
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 Thedeſeription of the fore-ſide. 


parallel, and of equalllengrh ro AB, Upon AB 


and CD,:ndBE alſo(as farre as it 1s capable) inſert 
the go fines, from B towards A and E, and from 
C towards D,butlet them be numbred from Aun- 
to Bro go, and foto E 113 degrecs 3o minutes, 
trom Dto C unto 90 degrees. 

, Againe : Draw ES cutting CD at F; fo ſhall 

3CFEB containe a parallelogram, whoſe oppoſite 
ſides, being parallel, arc divided alike, and inthis 


manner.BE andCF as whole fines,doe containethe 


9>-lincs, or as many of them as can diſtintly bce 

Putin : 2nd from the divifions are drawne parallel 

Lncs, having every tenth, or fifth, diſtinguiſhed 

{1 1M the reſt. -Theſe ſerve for the 12 Signes and 
hcir degrees, and therefore you ſee upon every 
3oth degree, the charaQers of the 12 Signes inſer= 

ted, inſuch manner asthe figure ſheweth. And 

thele lincs may bee called, 7 he Parallels of the Suns 
Lace. 


Inlike manner, Theliacs BC, EF, being firſt 


" biſeKed ar X and Z, ſhall make 4 lines of <quall 


Inoth. Theſe 4 lines XB, XC, ZE, and LF, arc 
each of them divided as a fc ale of Gi nes, beoin- 
ning at X and Z, and from each others like parts 
are parallel lines protracted, having every tenth 
and titth diſtinguiſhed trom the reſt, They are 

numbred; upon BC, fromBto X 9o,to C 180 
upon FE. from F to7 go, to E 180. Theſe lines 

arccalled, The lanes of the Sunnis Azimnth, 

This done ; Upon the center R deſcribe the 
wwoquadrams VT, and BC, let their diſtance VC 
bce 


——— — 


The deſcription of the fore-jide. 


be one hixth part of Rc, or more if you will. 

Divide then cach into 6 cquall parts, at e, 9, y, 
n,s: and a,1,u,m, r, drawing flope-lines from 
cach othcrs parts, as Va, ci, ou, ym, nr, $b: and 
theſe lines {0 drawne are to bee accounted as 
Hovres. Thendividing each ſpace into two equa!l 
parts, draw other flope-lincs ſtanding for halte 
houres, which may be diſtinguithed from the 0- 
ther, as they arc in the figure. 

Then from the points V and T draw the right 
line VT. 

Laſtly,” Having a decimall ſcale equall to TR, 
you mnſt divide the ſame TR into ſuch parts as 
this Table here following alloweth, the numbers 
beginningat -T, and riſing upto goatR. 

Vponyour inſtrument ( for memory and dire- 
&ions ſake) neeretothe line AB, write, The ſumme 
of the latitude and Sunxes altitude in Summer ; The 
difference in Winter, 

Over VT, write, The line of Houres. 

Neere to CD write, The ſumme of the latitud: 
ana Sunnes altitude in Winter , The difference ia 
Summer, 


By TR, write, The /ine of latitudes for the delt- 
neation of Dialls, 


B 2 WA 
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The deſcription of the back-fide. © 


eA T able to djvide the line of Latitmuder, | 
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2. The deſcriptienof the backe-ſide. 


Upon the backe-fide is a circle only deſcribed, 
of as large extent as the Quadrant will giveleave, 
noted with ABCD, divided into two equallparts 
by the Diameter AC. 

The ſemicircle ABC is dividedinto go equall 
parts or degrees, every fifth and tenth being di- 
ſtinguiſhed fromthe zeſt by the longerline ; They 
are numbred by. 10, 20, 3©, &c, unto go. The 
fame parts are alſo proje&cd upon the diameter 
AC, byarulcrapplyed ro them trom the point D. 

Heſc are numbredalſofrom A to C by 10,20, 
GC. unto 9o. 

Theother ſemicircle ADC, is firſt divided in. 

to two Quadrants at D. And then upon theſetwo 


quadrants 


 Thedeſcription ofthe back-fide. 


Cr Ro T_T OI, 


quadrants are intcribed galuch parts as this Ta- 
Þ:c infuing doth allow, 1 he inſcription is made 
»y helpe of a Quadrant of a circlecquall ro AD 
or CD, being divided into 45 cquall degrees, out 
ot which you may take ſuch parts as the Table gti- 
veth, and ſo pricke them downe, as the figure ſhew= 
cth, Every fifth and tenth of theſe parts isdiſtin- 
guiſhed from the reſt by a longer line ; they aro 
numbred from A and C, by 10,20, &Cc. unto go 
ending in D. 


i. 
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eA Table to divide the wpper and not bey | 
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Thus have you both fides decribed. Belides all 
this, there aretwo ſights added, with athreed and 
plummer like asin other inſtruments. The threed 
hath a moovable bead upon itfor ſpeciall uſe. The 
Game threed paſſerh through the center R. quite 
behind the Quadrant, and is hung upona pinneat 


the bottome of the Quadrang, nated with W. The 
; | wg B 3 Y reaſon 


J7.41 


_— 


reaſon of the threeds Ioncph will be ſcene when 
VIte COme to the utes Or the in{trument, 


bv TE WW 


Tht uſe of the Quadrant in gencral, 
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e9 Ir{t upon the fore-ſide, The limbeſerverh 
ES&2| cſpecially for oblcryationot all necella- 
KY ry anglcs. 
Thelines AE, CD, with the Parallclo- 
Sram BCEE, are to find out the Suns Azimuth in 
any latitude whatſoever. 

The flope-lines within the arkes VT, cb,by 
helpe of thethreed and bead, doe ſerve artificial- 
Iytodividethe line.of Houres TV, into its requi- 
Ite parts; which together with TR the line of 1la« 
titudes, doe ſerve to protract all plaine Dialls how. 
ſocyer ſcituatcd. 

Secondly upon the back-fide. Note that ABC 
1s called the Semicircle + AC is called the Diames 
ter : ADtheYpper quadrant : CD the Nether qua- 
arant. 

The nſcs of theſe are to find out the neceſſary 
arkes and an. les, cither for preparation tothe Di- 
alls deſcription, or ſerving after for the Dialls (ci- 
euation upon the Plaine. 

In all theſe uſes the threed bearing 'parr, and 
theretore having aſufficient extent of length,that 
being looſed ir may with facility reach over cither 
tide of rheQuadranc, F.4 


Cuar, II, 


The uſe of. the Quad rant ingenerall, | 


Cray. III. 
To find the Azimnth of the Stnne in any 
Latitude whatſoever.” 


your Diall, you muſt know the ſcitua- 
tion of your plaine, both for declinati- 


(6) YT 
come to the plaines declination is by 
helpe of rhe Sunncs Azimurh. 

By having the Latitude of the placez The place 
ofthe Sunne in the Eclipticke, and the altitude of 
the Sunne abovethe Horizon, you may find out 
the Azimuth thereof in this manner. 

Adde the Sunnes altitude, and your latirude to. 
gethcr, and ſubſtract the leſſer of 'rhem trom the 
greater: So fhall you havethe ſumme of them, and 
the Difference of them. With this ſumme and 
difference, come to your Quadrant, and according 
co thetime of the yeare (as the lines will dire 
you) Count the ſaid Summe an1 Difference reſpe= 
@ively, and applying the threed unto them, find 
out the Sunncs place inthe Parallcls ſerving there- 
to, and where the rthreed cuts this Parallel, ob- 
ſervethe Azimuth there interſeRing, for thatis the 
Azimuth from the South, if you number it from 
the line whercon the ſurmmme was numbred. 

Example 1. Inthe North latitude of 52 gr. 39 
min, in the Summer-time rhe Sunne entringinro 


x, and theakirude being obſcrved zo gr: 45 _ 


”_ — — —— 


Efore you can make any draught of 


on and inclination. The beſt wayto , 


8 
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I add: the Jatitude 52 gr. 30 min. and the Sunnes 
altizude zo gr. 45 min So II find che ſumme of 


. them 83 gr. 15 min. and fubſtracing the leſſer of 


chem from the greater, I findthe difference of them 
212r. 45 min. The ſumme I number in the line 
AE, and the difference in DC (bccauſeit is in Sum- 
mcr) and to the termes I apply the threed, and 
where it crofſcth the parallel of the beginningot 
E,there I meetwith 66 gr. 43 min. which is che 
Azimuth from the' Sourh , being reckoned 
from the line AE whereon the Summe was 
counted. 
1 Example 2, The latitude and Sunnes place being 
the ſame'it the altitude had beene 9 gr. 15 min. 
The ſumme of the latitude and altitude would bee 
G1 gr.45 min, The difference 4} gr. 15 min. and 
ſo the threed applycd to theſe termes would have 
ewed 96 gr. 52 min. forthe Azimuth from the 
Sonth. 

A third Example, Inthe ſame Latitude of 52 gr. 
30 min. inthe Winter-time, the Sunne entring the 
tenth degree of m, and the altitude being 9 gr. 
30 min. I would know the Azimuth of the Sun 
from the South. I addethe Altitude 9 gr. 30 min. 
to the Latitude 52 gr. 3o min. and {ſo find the 
ſumme of them 62 gr. o min. And ſubſtracting 
the Altitude our of the Latitude, I find the Diffe- 
rence of them 43 gr. o min, The ſumme ( b>- 
Cauſe irisifn Winter) I count upon the line DC 
1n the Quadrant, and the Difference upon AE. So 
the threcd applycd to theſe tearmes cutreth the 


tenth 


” —— - <- * 


renth of m, at 49 gr. 59 min. which is the Azt- 
muth numbred trom DC the Suuth. 
The Amplitude, 

Notc hereby the way, That the threed applyed 
tothe Latitude of your placenumbred upon both 
lines AE, DC, will ſhew you, for any place of the 
Sunne,thedue Amplitude of his Rifing or Serting, 


orthe Azimuth whereon hee riſeth or ſerreth, if 
you number the ſame from the .middle line no- 


red with XZ which here reprcſenteth the Eaſt and 
Welt Azimuths, 
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Cnavy, III. 
To find omtthe Declination of 4 Plaine. 


W He declination of a Plaine is numbred 
2 trom the South br North points to- 
wards cirher Eait or Welt, And itisrhe 
arke of the Horizon comprehended be- 
tiweene tie South- North, and a line infinitely ex- 
rended upon the Horizon perpendicular ro the 
horizontall line of the Plaine 3 which line may be 
called the Axis, and the extremity of it, the Pule 
of the Plaincs horizonrall line. 


.- To find outrhis declination you muſt make two 
obſervations by the Sunne : The firſt isof the Di- 
ſtance or angle made berweene the Axis of the ho- 
rizonrall line of the Plaine, and the Azimuth 
whercin the Sunne 1s ar the rime of obſcrvation, 
Thc {cond 1s of the Sans Altitude. Borh thefe 
| - oblcrya- 


To find out the deelination of a Plain. " 


To Tofind out the declination of a Plain. 
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obſervations ſhould bee made at one inſtant, which 
may bee done by rwoodfervers, but it they bee 
made by onz, tic I<ffe diſtance of time berweene 
chem, will make the worke to agree together the 
better. 

t. For the Diſtance, Upon your Plaine draw 
a line parallel ro we horizon, to this line apply the 
fide of your Quadrant, holding it parallel to the 
horizon. Then holding up a threcd and plummer, 
which muſt hang at full liberty, fo as the ſhadow 
of the threed may paſle through the center of the 
Quadrant, obſerve the Angle made upon the 
Quadrant by the ſhadow of the threed, and thar 
ſide that lyeth perpendicular to the horizonrtall 
line, fortharangle is the Diſtance required. 

2. At the ſame inſtant as neere as may be, rake 
the Sunnes Altitude; Theſe rwo being heedfully 
done, will helpe youto the plaines D-clination by 
theſe rules following. 

When you have taken the Altitude, you may 
findthe Sunnes Azimuth þy the former Chapter. 
Then obſerve, whether the Sunne bee betweene 


the Pole of the horizontall line and the Sourh, 
Nortlt 
point or not. 


If the Sunne be betweene them, adde the Azi- 
muth and Diſtance together, and the ſumme of 
themisthe Declination of the plaine. 

If the Sunne be not betweene them, ſubdue rhe 
leſſerof them fromthe greater, and the difference 
allbethe Dechnation of the plaine, 

BY 


- 


To find theinclination of a Plaine. 


(| 5y your abſervation you may know ts 
what coaſt 4 Plaine declineth, 

Forif the $599 point bee in' the midlſt be- 

North . 

eweene the Sunnes Azimuth and the pole of the 

Plaines horizontall linc, then doth the Plaine de- 

Cline to the coaſt contrary to that wherein the 

© is: If otherwiſe, the declinationis upon the ſame 
coaſt with the Sunne. 


EE 
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Cray. V, 

» To findthe Inclinationof 4 Plajne., 

; $ He Inclination of a Plaine is the angle 
4 | \ 4 thatic maketh with the Horizon. When 

69 il you have deſcribed your horizontall 
3829 |incypona Plaine, as in this figure EF, 


— 
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br declining Plaines. © 


Of uprig 
croſle it with a perpendicular GH, for the Verti- 
call line, 

And becauſethe inclinations of the Upper and 
Under faces of the Plaine, are both of one quanti- 
tie in themſelves, if therefore you apply the fide 
| of the Quadrantnoted with AB unto the verticall 

line of the under face, or totheunderl{1de of a Ru- 
ler applyed to the verticall line of the upper face, 
as is hereſhewed in this figure z Then ſhall the de- 
grees of theQuadrant give you CAD cheangle c£ 
inclinationrequired. 
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Cnay. VI. 
&f upright declining Plaines, 


Hoſe Plaines are epright, which point 
021 up directly into the Zenith or verticall 
a point of the Hor1z0n,and may berryed 
& by a perpendicular or plumb-line. In 
theſe, as in the reſt that follow, bctorc the Houres 
canbe drawne, two things muſt bee found; x. 7he 
Redtifying arke,, 2.T be Elevation of the Pole abowe 
the Plaine, 
1.To find the Reftifying ar ke, 

Extend thethreed from your Latitude counted 
inthe upper Quadrant of the circle on the backe- 
fide, tothe complement of the Plaines declination 
numbred in the Semi-circle; fo ſhall the threed 
thew you onthe Diameter the Arke required, 


> 
Ls 


In E aft and Weſt'mcliners. 
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2.To find the Elevation of the Pole 
above the Plaine, 

Extend the threed from the ReQifying- arke 
numbredin he upper quadrant, ro your Laritudes 
complement taken 1n the Semicirclez {6 thall the 
threed ſhewupon the Diameter, the Elevation of 
the Poleaboverthe Plaine. 

According totheſe rulcs, in the laritnde of 52 
er. 30 min. ſuppoſing an upright Plaine to decline 
55.gr. 20min. I find the ReQifying arke to bee 
28 gr. 46 min. And the elevation of the Pole a» 
bove the Phinetobe 20gr. 10 minutes, 


— — 
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Cray. VII. 
In Eaſt and Weſt incliners. 


Ot 


SA Hoſe plaines are called Eaſt and Weſt 
KG Fs incliners, whoſe horizontall line lyeth 
| 71 full Northand South, and their incling- 
—= tion is directly towards cither Eaſt or 
Weft. 
I. To find the Redfifyine CArke. 

Extend the threed from your Latitudes comple- 
menttakenin the upper quadrant of the Circle on 
the backfide,to the complement of thePlains incli- 
nationcountedin the ſemicircle ſo fhallthe threed 
{hew uponthe Diameter the Arke required, 

2.To find the Elevation of the Pole 
—___ abevethe Plaine, 
Extend the threed: from .the ReRifying-arke 
C 3 counted 
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Of upright declining Plaines. 


croſſe it with a perpendicular GH, for the Verti- 


call line, 
| And hecauſethe inclinations of the Upper and 
| Under faces of the Plaine, are both of one quanti- 
| tie in themſelves, if therefore you apply the ſide 
| of the Quadrantnoted with AB unto the verticall 


line of the under facc, or tothe under {ide of a Ru- 
ler applyed to the verticall line of the upper face, 
as is hereſhewed in this figure.z Then ſhall the de- 
grees of theQuadrant give you CAD theangle ot 
inclination required. 


_— — —__— 


Cnay. VI. 
&f upright declining Plaines, 


Hoſe Plaines are wpright, which point 

1 | up directly into the Zenith or verticall 

. 7 4 point of the Horizon,and may berryed 

Kg by a perpendicular or. plumb-line.” In 

theſe, as in the reſt that follow, betorc the Houres 

canbe drawne, two things muſt bee found; x.7he 

 Refifying arke,, 2.The Elevation of the Pole abowe 
the Plaine. . 

1.To find the Reclifyine ar ke. 

Extend thethreed from your Latitude counted 
inthe upper Quadrant of the circle on the backe- 
fide, tothe complement of the Þl1ines declination 
numbred in the Semi-circle; fo ſhall the threed 
ihew you onthe Diameter the Arke required, 


In Eaft and Weſt mcliners. 


5 
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2.70 find the Elevation of the Pole 
abeve the Plaine, 

Extend the threed from the ReAifying- arke 
numbredinheupper quadrant, to your Laricudes 
complement taken in the Semicircle {6 ſhall rhe 
threed ſhewupon the Diameter, the Elevation of 
th: Poleabovethe Plaine. - 

According totheſe rules, in the laritude of 52 
er. 30 min. {uppoſing an upright Plaine to decline 
55.gr, 20min. I find the ReRifying arke to bee 
28gr. ,6 min. And the elevation of the Pole a» 
boye thc Plaine tobe 20gr. 10 minutes, 
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Cz 4a Vil 
In Eaſt and Weſt incliners. 


A Hoſe plaines are called Eaſt and Weſt 
KOO RP incliners, whoſe horizonrall line lyeth 
ed; yp) | full Northand South, and their inclina+ 
= t10n is directly towards either Eaſt or 
Weft. 
I. To find the Redtifying CArke, 

Extend the threed from your Latitudes comple- 
menttakenin the upper quadrant of the Circle on 
the backfide,to the complement of thePlains incli- 
nationcountedin the ſemicircle ſo fhallthe threed 
ſhew upon the Diameter the Arke required, 

2.Ts find the Elevation of the Pole 
 abevethe Plaine, 

Extend the threed: from .the ReRifying-arke 

| C 3 counted. 
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counted in theupper quadrant, to your lat itude ta. 
kenin the Semicircle; ſothethreed upon the Dia. 
meter gives the cleyation of the Pole above the 

| Plaine. ; 

| Thus inthe latitude of 52 gr. 30 min. If a Plaine 
incline Eaſtward 40 gr. tothe horizon, the Reci- 
fying-arke will be 35 gr. 58 min. And the eleyati- 
onof the Pole 37 gr. 26 min.aboverhe plaine, 
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Cuayr. VIIL 
In North and South incliners. 


| UchPlainesare called Northand South 
| incliners, whoſe horizontall line lycth 
S\IÞ J& full Eaſt and Weſt, and their inclination 
isdireRtly uponeither Norch or South. 

I. Forthe Reftifying-Arke, : 
* Thereis no uſe of it in theſe plaines, becauſe 
they all lye direatly under the Meridian of the 
place. 

2.To find the Elevation of the Pole 
above the Plaine. 

Tf the inclination be roward the South, adde the 
inclinationto your latitude ; for the ſumme is the 
Elevation of the pole above the Plaine, Tf the 
ſumme exceed godegrees,takeit outof 180, and 
the ſupplementgives youthe Poles elevation, 

If the inclination bee Norchward, compare the 
inclination with your latitude, and ſubdu the 
leſſer out of the greater : te Difference istheeleva- 

tion 
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tn aeclining 1 ncliners. 
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oats Pole abovethe Plaine, TE ohitie hee no 


diffcrence, itisa Dire polar Plaine, 


Cnay. IX. 
In declining Inclaners. 

== oſc Plaincs are called Declining incli- 
5*9 acr5, whole horizontall line declineth 
2 WY) from the Eaſtor Weſt, rowards cither 
SD9 North or South, and their inclination 
allo defleeth from the coaſts of North and South 

towardscither Eaſt or Welt. 

The beſt way to find the ReQifying-arke, and 
the Poles clevartion for theſe Plaines, will be 

Firſt, to referre them to a New latitude, where. 
in they may lye as Eaſt or Weſt incliners. For 
which purpoſe youare firſt to find ont an Arke, 
which in reſpe&t of irs uſe may htly be called, The 
Profthaphereticall arke, it is found by this rule : 

C| Extend the threed from the complement of 
the Plaines declination counted in the upper qua- 
drant, to the inclination numbred in the Semi- 
circle; ſothethreed ſhall give you upon the Dia- 
meterthe Proſthaphzreticall-arkerequired. 

This Proſthaphereticall-arkeis ro beuſed as the 
Inclination was in the precedent Chapter. For, 

If thePlainedoe incline towards the South, it 
muſt be addedtro your Latitude : and ſotheſumme 
(it lefſethen 90 degrees) gives you the New Lat?. 
t#at : but if the ſumme bee greater than go, then 
the reſidue, or ſupplement of it to 180 degrees 
pt bethe New Zatitndd required, Hp” 
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If the Plaine incline toward the North, com- 

arethis Proſthaphzreticall-arke with your Larti- 
rude, and ſ{ubdut rhe lefler of them our of the 
greater , So the Difference thall give you the New 
Latitude. If rhcrebe noditference, it is a declining 
Polar plaine. 

Secondly, it will be required ro know what In- 
clination theſe Plaines ſhall have 1inthis their New 
latitude and that 13 done by this rele: 

C4] Extend thethreed trom the Proſthaphzreri- 
call-arke rakenin the upper quadrant tothe Plaines 
declination counted in the Semicircle : ſo the 
threed ſhewes onthe Diameter, the New. inclinat- 
ou inthcir New latitude. 

Being thus prepared, you may now procced as 
inEaſtand Weſtincliners you did betorc. 

I. To find the RettHifying. Arke. 

Extend thethreed from the New latitudes com. 
plement taken in the upper quadrant, to the New - 
inclinations complement numbred in the Seini- 
circle; {o the thrced uponthe Diameter ſhewes the 
Arke required. $) 

2.To find the Elevation of the Pole above the Plaine. 

Extend the threed trom the ReRtifying-arke in 
the /pper-qualrant tothe New [at:tude intheSemi- 
circle, {othethreed upon the D:ameter gives the 
Elevation of the poleabovetheplaine. 

Accordingrtotheſe rules, ſuppolinga Plainetoin- 

clinetowards the North 3o deegrees,and to decline 
fromthe South towardsthe Welt 60 degrees in the 
latitude of 52 gr. z0 nit Firſt 1 find the Proftbaphe 
| arkec 


AP 


Todraw the Houre-lines Upon,COc. 


arke 60 or. 6 min. and becauſe the Plaine inclineth 
rowardthe North; I compare this arke with the 
Latitude of the place, and raking it out of the La- 
ticude there remaineth 36 gr. 24 min. for the New 

Latitude, Then I find the New inclination to bce 
25 2r. 49 Min. and fo the ReQitying-arke 59 gr. 
$ min. and the Elevation of the Pole above the 
Plainetobe 32 gr. 20 minutes. 


Cana KM 


To draw the Houre-lines upon the Horizontal, the 
fall North or South plaines, whether fanding 
wpri '7bt or inclining. 


| 5 N the foure Iat Chapters we have ſecne 
5. :he uſes of the Circle oa the backe-lide 
ft the Quadrant : ig tits and the next 
= Chapter we ſhall ſhew the uſe of TR the 
line ot latitudes, and of TV the line of Houres 
which two lines with the helpe of the limbe 
VCTB, and ofthe threed and Bead, will ſerve to 
pricke downe any Diall, by the Precepts hereafter 
delivered, And firſt we begin with thoſe Plaines 
which have no declination, whoſe Poles lye di- 
rectly underthe Meridian of the place; of which 
ſort are the Horizontall, the Ere&t South and 
North plaines, with all tncliners looking directly 
North or South. 
Having then bythe former Pak found the 
D Elevation 


18 Todraw the Houre-lines upon the 
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Elevationof thepolc above your Plaine, youmay 
begin your draught in this manner. 

Firſt, Draw "the line RAT of (uſh-ient Tength, 
andout of the lin» of Latitudes in vour Quadrant, 
rake off the Elevation of the pole above the” ptaine, 
and prickeit downe from the point A, unto Rand 
T both wayes. 

2. Takcrthe line of Houres TV alſo out of the 
Quadrant, and with that cxtent of your Com- 
paſſes uponR and T as upon two'centers, drawthe 
arkes BV and CY, croſh12 each othcrin V; and 
draw the lines RV and TV : then comming to 
your Quadrant againe z 1 

3. Apply thethreed to every houre point in the 
limbe VTor CB, as firſtto s, or r, ſo ſhall it cutte 
the Line of houres TV in 1; Then take off with 
your Compaſſes T 1, and pricke it downe h-re 
from Vro1,andfrom Tto 7. Again , App'y your 
threedto the next houre inthe limbe at n orm, it 
will cut the Line of houres TV in 2 take off | », 
and prickir down here from V to 2 and from T to 
8. Soagaine, thethreedapplycd tor'1ethird houre 
at y, or u, cuts theline TV, in 3 ;takeof T3, and 
prickeitdownz herefrom V to 3, and tron T ro 9, 
In like manner, the threed applyed ro rhe fourth 
hourear 0, ori, will cut the line TV in 4 take off 
T4, and pricke it downe here from V to4, and 
from T to 10. Soallo the threcd laid 1500N the fifth 
houreat e, ora, cutteth TVin 5 ; tak- off T5,and 
prick itdowneherefrom V ta 5, and froin T co 17, 


Thus are all the Houres prickcd downe, 
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Laſtly 


. Horizontall,the full XN orth,eve. 
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Laſtly then, laying your Ruler to the center A} 
through cach ot,theſe points, you ſhall draw the 
hourc-lines A7, A8, Ag, A1o, Arn, AV which 
1512, At, Az, A3, A4, A5, RAT is thc line of 
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thetwo lixes. So having 12 hourcs, which is halfe 
the Diall, drawne, you m2y extend the neceſfarie 
lines, as many as yon will, beyond this center, as 
5A5,4A4,7A7, 8A8 RC. 

In the ſame manncr may the halfe houres bee 
pricked downe and drawne, by applying thethreed 
tothe halfe houres in the lunbe, &c. 

Andnotealſo that in theſe Plaines before men- 
tioned ; As the extent from V to 1, is the ſame 
with thatfrom T to 7, ſo likewiſe 1s it the fame 
with Vir, R5; Andas V2 is the ſame with T8, {o 
likewiſe is it the ſame with V 10, R 4 : So likewiſe 
V9and Tgare all one, and bothcquallto Rz and 
V3. Sothatthe three firſt houres taken from the 
Quadrant,thatistoſay, T1, T2, T3, will give all 
the houres for theſe Dialls. Tr,gives V1, Vii, 
Ss; 17. 3» gives Va, Vio, R4,T8. T3, 
gives V3 or R3, VoorT 9. Butin other Plaines 
1tisnot ſo, for which cauſe I have rather ſet downe 
this way beforeatlength, as a direQion for what 
comesafter, forthar isgenerall. 

Here noteagaine, thatifyoudeſire tomake your 
draught greater, you may in your deſcription ei- 
ther double ortriple every length which yourake 


inyour Compaſſes. And ſoI proceed to all decli- 
ning Plaines, 
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Sa. ME : 
Todraw the Houres upon all ſorts of declining 
Plaines, whether erect or inclining, 


Y the former precepts you muſt firſt 
gerthe ReQifying arke, with the Ele- 
vation of the pole above the Plaine, 
MY After they are had, you may pricke 

downe the Houre points in this man» 
ner following, lictle differing fromthe former, 


tf 
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To draw the Houres upon all ſorts 


1. Asbetore; Uponthe lin& RAT, ſer off the 
Elevation of the pole above the plaine, being taken 
out ofthe line of latitudes in the Quadrant, from 
A both wayes,toRand T. 

2. Taketheline of Hourzs TV out of the Qu. 
drant, and with that extent upon R and Tas upon 
two centers, deſcribe the two arkes BV and CV 
croſſing at V,anddraw thelines RV,TV,and AV. 
Thus farre we gocalong withthe laſt Chapter. 
© 3:If wetakethe example inthe ſeventh chapter, 
thatplaineisthe upper face of an Eaſt incliner, 
whoſe Elevation is 37ger.'26 min. and ſo much 
doth this line TA reach unto in the line of Lati- 
tudes: the Retitying arke is 35gr. 58 min. This 
arke I number below inthe Iimbe of the Quadrant 
ES, and thereto applying the threed I obſervein 
theupper limbe VcbT which of the Houres and 
where it cutteth, I find itto cur the flope line o u 
inthe point P,to this point P I ſetthe Bead, which 
by this meanes 1s rectified and firted rothe deſcrip- 
tion of the Diall. 

Here you ſcetheuſeof the Bead, and the reaſon 
why thisarke counted uponthe limbeiscalled 
the ReQifying arke: and here beecarcfull that 
you ſtretch notthethrecd, 

4. The threed and Bead being thus placed and 
rectified, you ſhall ſcethethreed to cut theline T V 
ar 4 upon the Quadr.nt; take T4 in your Com- 
paſſes, andprickeir dowacherefrom V to 12, and 
fromR tos. 

Hcre by the way obſerve, that becauſe this 

plaine 
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= of declining Plaines,&c. 
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gine the true ſcituation of this Diall uponthe 
plaine wherecon it mult ſtand, you will cafily 
conceive that theline of 12 1sto ſtand on the 
righthand from the line AV, and fo the line 
of 6 on thelctr hand, whereas it this plaine 
had faccd roward the Eaſt, theline of 12 muſt 
have ſt>od on the lcft hand, and 6 on the 
right hand, Your owne conceit, together 
with the precepts of the chipter following, 
muſt hclpeinthis, and in otter things concer. 
ning theright (cituating of the lineaments of 
your Diall. 
To proceed then, _ 

Inthe ſame manner muſt you apply the Bead to 
every loure ins, as inthe next place I remove itto 
the line y m inthe Quadranr, and then I ſee it to 
cutthe line TV in b; [take I b in my Compaſles, 
and with it doe pricke downe from V to 1, and 
from K to7. Againe, the Bead being applyed ta 
the lincsnr, +b, the thrced will cat the line TV up. 
on the Quadrantin c and d; Irakethe points TC, 
Td, inmy Compaſles, and pricke them downe 
from Vto2 and 3, and from R to $andg. Then 
againe, the Bead applyed to the lines e1, V a, the 
threed will cuc the line TV inthepoints e ando;1I 
take then Teand Tt,and pricke them downe trom 
U.o1r and 1c, aid fromRtog and 4. 

5. Laftly,lay yourrule to A, and draw A1o, 
Ari,A 12, A1,A2,A3, A4, AS, AG, ys 
3+ 


nn 
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plaine is an Ecaſt-incliner, the face of it loo. 
kethtoward the Welt, and then if you ima« 
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How toplace A Diall in A rIght,&xC, 


Ag. Thus have youtwelve houres, andif you ex- 
rend theſe beyond the Center, you thall have the 
whole 24 houres, of whichnumber you may take 
thoſe that ſhall bee fit for the Plaine 1a this {citua- 
tion. 


Thehalfe houres may thus bce pricked on and 


drawne allo, by applying the Bead to the halte 


houres pricked downe in VcbT the upper limbe of 
the Quadrant, for ſo the threed will give you the 
haltchoure points upon the line TV, which may 
beraken off, and ſer downe upon the Diall as the 
houres themſclycs were. 


Cuavy. XII, 
Howto place the Diallin 4 ri 'oht Sceituation 
npon the Plaine, 


© Frerthehoure-lines are drawne by the 
\- D laft Chapter,they arc tobe placed in a 
WI \- right ſcituation upon their Plaine, 
$2.8 Which to doe, upon ſome Plaines is 

© moredifhculc than the Deſcription of 

the Diallitſelfe. To give ſome direRions herein, 
I haveadded this Chapter, where you have 9g Que- 
ſtions wirhtheir Anſwers, giving light ſufficientto 
whatis heze intended and required: burtirſt be ad- 
moniſhed of threethings, | 
1. Thar the inclination mentioned Chap.s. is 
the veryſame in Uſe with the Proſthaphzieticall 
arke mearioned Chapter 9. Andtherefore whea [ 
mention 
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Scituating upon a Plaine. 25 
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of moſt frequent uſe, you muſtremember I meane 


_ bothth-: Profthaph: arke, Chap.g, and the ILacli- 
6C nation, Chap.s. 
Wo 2. Thattheſerules, though given primarily for 
places of North-laritude, lying within the Tem- 
1d perate, Torrid, and Frigid Zones, yet arc alſo as 
- true, and may bee applyed to all places of South - 
of latitude, if we exchange' the names of North and 
he South, for South and North. 
ay Here by the way note, that the Nerth part of 
he the Torrid Zone extendeth from o degrees of 1a- 
tirudeto 23 gr. 30 min. the Temperate Zone rea» 
Hr cheth from 23 gr, zomin. to 66gr. 30 min. the 
Frigid Zone extendeth from 66 gr. 30 min. to 
gogr.of latitude. AndſoIcome tothe g Queſti- 
ONS, | | 
x, What Pole welevated abowethe Plaine. ' 
Upon all Upright: plaines declining from the 
the North: Upon the upper faces of all Eaſt or Weſt 
In 4 incliners : Upon the upper faces: of all North 
NC, incliners, whoſe Proſthaph:arke is'lefſe: than rhe 
'S 1S latitude of the place : On-the under faces' of all 
n of Norrth-incliners, whoſe Rroſthaph:arkeis greater 
rein, then the Latitude of the place ; and'on the upper 
Que- facesof all Sourh-incliners, The North pole 1s c- 
nr levared. And thereforecontrarilyy. :.1-// © -: 
x ad- Upon all upright Plaines declining From the 
South : On the under faces of all Eaftand Weſt, 
8.15 and South incliners : On the-under faces of all 


1 North-incliners, whoſe Proſthaphercricall arke is 
egy = 


"26 Howtaplace the Dialltn a right 
l-fe than the Latitude of the placc: Onthe upper 
tices of all North-incliners , whoſe Proſthaph: 
arke is greater than the Latitude of the place, The 
South pole iselevated. 

2. WW hat part of the OM eridian aſcendeth or dc. ; 

ſcendeth from the Horizontall line 
of the Plaine ? 

Inall Upright plaines the Meridian lyeth in the 
Verticall line, andif ahey decline trom the South 
itdeſcendeth, if fromthe North it aſcendeth. 

Upon both faces of Eaſt and Welt Incliners the 
Meridianlycthinthe Horizontall line. 

In all North-incliners, the North part of the 
Meridianafcendeth, the South part deſcendeth:in 
all South inclinersthe South part of the Meridian 
aſcendeth, the North part deſcendeth : upon both 
upperand under faces. And if theſe North and 
South incliners be direc, then the Meridian lyeth 
inthe Verticall line, and ſo maketh a right angle 
with the Horizontallline:burif they decline, then 
the Meridianon the one {ide maketh an acuce angle 

* with the horizontall line, 

3. Towhichpart of the eMeridian i the ſtyle with | 
the ſubſtyleto be referred, as making 
* mwithitanacute angle? 

The ſtyle isthe cocke of the Diall; the ſubſtyle 
i5theline whereon'it Rtanderh, ſigned out inthe tor- 
mer deſcriptions by the letters AV. 

Inall Plaines whereon the North pole is eleya- 
ted, itis referred tothe North part of the Meridi- 
X an, and makethan acute angletherewich, : 

| n 


Scituating upon the Plaine, 
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Inall Plaines whereon the South poleis elevated, 
it is referred to the South partofthe Meridian, and 
tSto make an acute Angle ther2with, 

Except here only choſe South-incliners, whoſe 
Proſthapi: arke is more than rhe complement of 
your Latitude: for on theſe plaines the ſubſtylc' 
ſtandeth on that part of the Meridian, whoſe de- 
nomination is contrary tothe Pole elevated above 
the Plaine, For onthe-upper faces che. North po!c 
is elevated, bur the Tubilyle ſtandeth cow.rd rhe 
South endot the Meridian :and onthe wnder {3's 
the South pole is clevared, bur'the-ſubſtyle lycth 
toward the Northend ofthe Meridian; 1 

Note here, that in South-incliners whofe Pra- 
ſthaphzrericall arke is equalltothe complementof 
your Latitude, the ſwbſtyle lyeth fquarc.ro:the 
Meridianupon he linc of 6a clackes whach line an 
ſuch plaines alwayes lyeth perpendicular. to the 
Meridianline. Amongſtthele falleth the Equino- 
Aiall plaine, | 

4. 0n which ſide of the Meridianlycth | 
the ſubſtyle ?. | | 

In all dire& plaines it lyeth inthe Meridian. Th 
all Decliners it goeth from the Meridian toward 
that coaſt which is Contrary to the coaſt of the 
plaines declination, * 

And ſodoe all houres alſogoe upon the Plaing 
to that coaſt which is contrary tar the:coaſt 
whereon theyare; As allthemorning or Ex- 
ſternc houres goe tothe Weſternecoaſt of. hb 
Plainc,andall the Evening or Welſterne houres 
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goeto the Eaſternecoaſt of the Plaine. Which 
being obſerved will bee a great helpe to place 
them atight. 
5. What plaines have the line of 12 upon 
them, and which not ? 

All uprightPlaines, in all latitudes whatſoever, 
declining from the South havethe line of 12; and 
decliners from the North in the temperate Zone 
haveit not, but in the other Zones they alſo 
haveir. 

The upper faces of Eaſt and Weft incliners in 
all Laticudes have it, the undertaces have it nor. 

Thenpperfacesof all North incliners whatſoe- 
verhave itz their under faces in the Temperate 
Zone wantit, in the Frigid Zone have ir, and inthe 
Torrid Zone likewiſe it the Proſthaph: arke bee 
greaterthan the Sunnes leaſt North Meridian alti- 
guide, butif it be leſſe they wantir alſo. | 
-- For South incliners,conſider the Sunnes greateſt 
and leaſt Meridian altitude upon the South coaſt. 
For if the Proſthaphzreticallarke bee ſuch as fal. 
leth berweenethem, thatis, if t be greater thanthe 
leaſt, or lefle thanthe greateſt, then have both ſides 
theline of 12 upon them bur if it be lefle than the 
leaſt,then doththe Under face want ituniverlally, 
andthe upper face alone hathir: if greater than the 
preateiſt, then doth the Upper face want it, and the 
underfacealone hathit: Except inthe Frigid Zone 
Where the upper face hathicalſo,by reaſon of the 
Suntes nor ſerting there for atimc, == 
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6. Whether the North or South part of the Meri. 

dian ſerveth for the line of 12 ? 

Inthoſe Plaines that have the line of 12, where 
the North pole is eleyared, there the North part 
of the Meridian ſeryveth for 12. and where 
the South pole is elevated, there the South part of 
the Meridian ſeryeth for the line of 123 or mid- 
day. 

Except, in all Latitudes, the under faces of thoſe 
South incliners, whoſe Proſthaphzreticall arke 
falleth berweene the Sunnes greateſt and leaft Me- 
ridianaltitudes, forin them the South pole is ele- 
vated, burtthe North part of the Meridian feryeth 
fortheline of 12. 

Except in ſpeciall thoſe Upright Plaines in the 
Torrid-zone whichlooke toward the North, and 
the Under faces of Norrth-incliners alſo, whoſe 
Proſthaphzreticall arke is greater than the leaſt 
North-mecridian-altitude z fortheſe have the South 


or lower part of the Meridian ſerving for 12, 


though the North pole- be eleyared. 
7.Which way the fote pointeth, and how it 
6s to bee placed ? 

In Plaines where the North pole is elevated, it 
pointeth up towards it ; and where the South pole 
is elevated, ir pointeth downe towards tr. 

The ftyle lycth perpendicularly over the ſub- 
ſtyle, noted inthe former figures with AV, andis 
to be elevated aboveirto ſuch an angle as the Ele- 
vation of the pole above the Plaine ſhall be found 
to bebythe 6,7,8, and 9 Chapters, 
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In all Latitudes,Jpon the upper facesof South 
incliners, whoſe Proſthaphzreticallarke is greater 
than the complement of the Latitude, burleſſe chan 
the Sunnes greateſt South Meridian alticude: And 
onthe Under faces of thoſe South-incliners alſo, 
whoſe Proſthaph: is lefſe than the complement of 
the Latitude, bur greater than the Sunnes leaſt 
South meridian altitude : In the Torrid-Zone a- 
lone you muſt adde hither alſo, North upright 
Plaines, and thoſe North-incliners on the Under- 
face, whoſe Proſthaphzreticall-arke is greater 
than theleaſt North-meridianaltitude of the Sun ; 
for theſe have the line of midday ſanding on that 
coaſt whichis concraty toric coalt of that part of 
the Meridian next the ſubſtyle, and none elſe. 
Thelineof 12.1 call herethe line of midd1y be. 
cauſe inthe Frigid-zone, where the Sunne ſerrerh 
not in many dayes together, there aretwo rwelves, 
the one anſwering ro our midday, and the other 
to our midnight : and fo all Upper faces of 
South-incliners, whoſe Proſthaphzcreticall arke 
falleth berweenethe leaſt and greateſt South me- 
ridian altitudes, have there two 12 aclockelines 
upon them. 

g. How muchthe Meridianline aſcendeth or 
deſcendeth from the Horizon. | 
' fall line? | 

The quantity of the Angleisto be found upon 

the 


F cltuating upon a Plaine. 
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thecircle on the back-{ide of your Quadrant, in 
this manner 

Extend thethrced from the complemenr of the 
Plaines inclination taken in the lower Quadrant, 
to the complement of the Plaines declination 
countedin the Semicircle, and thethreed will ſhew 
you upon the Diameter, the degrees and minutes 
of the Meridians Aſcenſion or Deſcenſion. 

In the example of the 9. Chapt. taking the Up. 
per face of that Plaine, I find the Meridian to as» 
ſcend above the Horizontall line 33 gr. 41 
DUNUteS, 


C Theſe direttions are ſufficient for the beſtowing 
of every line imo its proper place and coaſt, As 
may bee ſeene inthe Example of the nimth Chap= 


ter, For, | 
Firſt, upon the upper face of that North incli- 


ner, becauſe his Proſthaph: arke 16 gr. 6 min. is 
leſſethan 52 gr. 30 min. the Latitude ofthe place, 
therefore the North poleis clevated above ir: by 
| the Anſwer to the firſt Queſt, | | 

2. Becauſeitis a North-incliner, therefore the 
North part of the Meridian aſccndeth above the 
_— line,by the anſwer tothe ſecond Que- 

10n. | 

3. Becauſe the North poleis elevated, therefore 
the Style withthe ſubſtyle maketh an acute angle 
withthe North end of the Meridian, by the An- 
iwcrtothe third Queſtion. 
k. 4+ Becauſe this Plains declineth toward the 

[EIESY Nd © AUT WELLS Weſt, 
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Weſt, therefore the ſubſtyle lyeth on the Eaſt-fide 
| | of the Meridian, and ſo doethe houres of the after. 
| noone :by the Anſwerto the fourth Queſtion, 
| 5. This Plaine, being the Upper face of the 

North-incliner, will have the line of 12 to bee 
| drawne upon it, by the Anſwer to the fifth Que- 

ſtion. 

6. Becauſe the North Pole is elevated, theres 
forethe North part of the Meridian ſerveth for the 
line of 12 :by the Anſwerto the ſixt Queſtion, | 

7. Becauſe the North poleis elevated, therefore 
the ſtyle pointeth upward toward the North pole; 
by the Anſwertothe ſeventh Queſtion, 

\ 8. That part of the Mcridian nextthe Subſtyle, 

andthe line of 12 are both one, and fo therefore 

poec both one way : by the Anſwer to the eight 


Queſtion. 


' 9. Bythe ſecond the Meridian line aſcendeth, 
and the quantity of the aſcent is 33gr. 41 min. a- 
bovethe Horizontall line: by the Anſwer of the 

| ninth Queition, 
| Thus you ſce every doubt cleared 'in this ex- 
ample:thelike may bedoneinall others, 
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and South polar, the Eaſt and Weft uprighc 
Plaines, and infinite others declining betwixt borh. 
You may know them by the 8 and 9 Chapters, as 
15 there intimated. 

Theſe Plaines may have Dialls deſcribed upon 
them by this Quadrant, but the better way is the 
common way, to protraR them by an - 
all circle, for otherwiſethe ftyle will be alway of 
one diſtance from the Plaine, be the Diall greater 
or leſſer. 

The Polar plainesthat decline, beforethey can be 
deſcribed, muſt have their New-inclination known, 
and then their delineation will be caſte, the manner 
of it may bcſccncinthis Example. 

Suppoſe the upper face of a North-inclining 
Plaine, lying in the Latitude of 52 gr. 3o min. to 
decline from the South toward the Eaſt 68 gr. and 
toincline towards the North 73 gr. 57 min. you 
ſhall find by the ninth Chaprter,the Proſthaph: arke 
to be 52gr. 3o min. he ſame with the Latitude of 
the place, and therefore you may conclude this 


. plaine to be Polar. By the ſame Chaprer you ſhall 


find the New inclinationto be 63 degrees. 

When you have theſe you may draw your Se. 
micircle AB4,and divideit into 12 equall parts for 
the houres : ſo ſigning the new-inclination 63 de- 
grees from AtoB, draw CB : and ſuppoſing the 
altitude of your ſtyle ro be CD, through D draw 
the perpendicular D 12; and where the lines 
drawne from Cthroagh the diviſions of the ſemi- 


Circle doe cutthe linc D 12, there raiſe perpendi- 
F culars 
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culars forthe houres, and fo finiſh it up as the man. 
neris. TheſtylelyethdireRly over and parallel rg 
the ſubſtyle CB, &rhe diſtance of it fromthe plain 
is CD, and in this Example the ſubſtyle CB ftan- 
deth from the line of 12 Weſtward, becauſe the 
plaine declineth Eaſtward, according to the rules 
in the former Chapter, and ſo doe the morning 
houres alſo, 

Fortheplacing of the Diall in a trne fite upon 
che Plaine, you ſhall find by the anſwer to the 9g 
Queſt. in the former Chapter, that the Meridian 
aſcendeth 55 gr. 38 min. for other neceffaries, the 
precepts of the former Chapter will dire& you. 
Oncly obſerve, that in Wpright Eaſt and Welk 
plaines, theline of 6 isalwayesthe ſubſtyle, andig 

aſcendethabovethe Northend of the Hori- 
zontall line, as much as thc Latitude of 
theplace commerh to. 
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AN APPENDIX 


Shewing a ready way to find out 


the Latitude of any place 
by the Sunne, 


g Ecauſeinthe third Chapter, and quite 

F through this Treatiſe, the Latitude of 

the place is ſuppoſed ro bee knowne, 

Ne whenas every one perhaps cannar tell 

which way to find it our ; I thought 

good thereforeto adde this LAppenais as a ready 

helpetoſhew how ir may bee attained ſufficiently 

for our purpoſe. Know then thar for the finding 

out of the Latitudeof a place hy the Sunne, theſe 
things are required. 

I. To find the Meridian line, 

The readicſt way to find che Meridian line is by 
the North-ſtarre, This ſtarre is within 2 degr. 37 
min. of the North-pole. The*Norrth-pole lyes 
very neere betweene Allioth, or the root of the 
great Bearesrayle, and this ſtarre ; You may there- 
tore imagine where the Pole is, if you.conceivea 


rightline drawne from the Pole-ſtarre ro Allioth, 
6 F 2 and 


"To find the Meridian line. 


and by your imagination ſuppoſe + parts of the 
diſtance of the next ſtarreof the little Beares taile 
from the Pole-ſtarre ro- 


wards Allioth, for there is \. 9%: ye fhrns, 
thevery Pole-point, Now 4+ / ts 
then if you ſet up two PE: 4 
poles —_— and fromthe £3 

tops of them hang two IJ --4 
cords with weights at the , +7 


ends of them, and turne | P 
them till you ſtanding on 75 Src. 
the South-fide of them 
may ſee them both toge- 
ther with the Pole-point, as it were all in one 
line, then beſurc theſe two cords doe hang in the 
Meridian line,or very neere it, yea ſo neere it, that 
though you ſhoald erre 3 degrees herein ( wherein 
you need not toerreone degree) yet will not the 
Meridian altitude in theſe Climares ( eſpecially 
more Northward ) faile yon above z minutes, 
which isncere enoughro our purpoſe, I have here 
given youthechiefe ftarres of the great and little 
Bcares, that by them you may cometo know the 
Rarres uſed in this obſervation, and ſo find the very 
Pole- point it ſelte. 
2. Tofind the Swnnes Meridian altitude. 

Obſerve diliggartpabout noone when the ſha. 
dow of the South cord ſhall fall upon the North 
cord, forthenisthe Sun in the Meridian. Ar thar 
inſtant obſerve the Suns altitude ſtedily and care. 
tully, forthatisthe Meridian and greateſt altitude 
ofthe Sun for that day. I-- 


To find the $ uns declination 


3.To findthe Sunnes declination. 

For this purpgſe the limbe hath the charaRers 
ofthe 12 Signes fixed tocach 3o degree, and a ſcale 
of declinations under the limbe noted with MN. 
The Scale is divided by this table ; for looke what 
degr. and min. of the Ecliprt, doe anſwer to the 
degr. of declination inthe table, the ſame are to be 
numbred inthe limbe, and by a ruler applyed to 
them, the degrees of declination are drawne upon 
the Scale. 


| AT able to make the Scale for the declination of 
"IV every part of the E clipticke. 


\D'er. Deg.of Degr. [Dep.of Degr. Degr. Degr. Degr. [Degr. ſs 9 
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Before youcan find the Declination, you muſt 
know the Sunnes place, and for ſuch as know not 
theuſe of the Aſtronomicalltables, an Almanacke 
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> Hoy tofindthe Latitude of theplace, 
"will ſerve, where for every day at noone, you ſhall 
find the Sunnes place in fignes, degrees and mi- 
nutes, The degr. and min, muſt bee numbred in 
their Signesuponthelimbe,and the threed applyed 
thereto will ſhew the declination anſwerable. 
As for cxample. September 21. 1637 in the Al- 
manack for this yeare, the Sunneis found to be in 
$ gr.23 min. of =. In the Quadrants limbe I 
looke for the Signe =; and number there, 8 pr, 
' 23 min. wherctoapply the threed, I find it ro cut 
intheſcof Declinations 3 gr. 20 min, 


4+ By the Meridian Altitude, and declinationof the 
San had ; how to find the Latitude of the place, or . 
the Elevation of the Pole above 
the Horizon. 
Comparethe Sunnes Meridian altitude and de: 
clinationrogether, andif the Sunnc be in a North 
Signe as vous aw, then ſubſtra the declinati- 
onout of the Meridian altitude, ſo ſhall the diffe. 
zence give you the height of the EquinoRiall, 
Butifrhe Sun beinthe SouSignes,as =m7 =>, 
then addethedeclinationto the Meridian altitude, 
ſoſhll the ſummegive you the heighc of the E. 
quinoctiall, which beingraken our of the Quadrant 
or 90 degrees, leaverh the Latitude of your 
placc,or the Elevation of the Pole above your Ho- 
r1z0n, 
For Example, Uponthe 21 of September 1637, 
I obſerved the Sunncs altitude in the Meridian to 
bc 34 gr. 10 min, Upon which day I find the 
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by the M eridian altitude, 
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Sunnes place to be( as before) 8 gr. 23 min.of -, 
and the declination 3 gr. 20 min. And becauſe 
the Sun isina South figne, Tadde this declination 
and Meridian altitude together the ſumme 37 gre 
30min. is the altitude of the zquator, and 
this taken our of godegrees leayeth 


52 gr. 30 min. for the Latitude "Þ "hy Wo 
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"will ſerve, where for every day at noone, you ſhall 
find the Sunnes place in fignes, degrees and mi- 
nutes. The degr. and min. muſt bee numbred in 
their Signesuponthelimbe,and the threed applyed 
thereto will ſhew the declination anſ{werable. 
As for cxample. September 21. 1637 in the Al- 
manack for this yeare, the Sunneis found to be in 
$ gr.23 min. of =. In the Quadrants limbe I 
looke for the Signe -: and number there, 8$ gr, 
23 min. wheretoapply the threed, I find it ro cut 
intheſc of Declinations 3 gr. 20 min, 


4. By the Mexidian Altitude, and declinationof the 
Sun had ; how to find the Latitude of the place, or 
the Elevation of the Pole above 
the Horizon. 

Comparethe Sunnes Meridian altitude and des 
clinationrogerher, andif the Sunne be in a North 
Signe as Yv&urS mw, then ſubſtract the declinati- 
onout of the Meridian altitude, ſo ſhall the diffe. 
zence give you the height of the EquinoRiall, 
Butifthe Sun beiathe South Signes,as =m7 wx, 
then addethedeclinationto the Meridian altitude, 
ſoſhill the ſummegive you the height of the E- 
quinoctiall, which beingraken our of the Quadrant 
or 90. degrees, leaycth the Latitude of your 


placc,orthe Elevation of the Pole above your Ho- 
r1z0n, 


For Example, Uponthe 21 of September 1637. 
. Tobſerved the Sunnes altitude in the Meridian to 


bc 34 gr. 10 min, Upon which day I find the 
Sunreg 


"rom 


; by the Meridian altitude,e>c, 
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Sunnes place to be( as before) 8 gr, 23 min.of «, 
and the declination 3 gr, 20 min. And becauſe 
the Sunisina South figne, Tadde this declination 
and Meridian altitude together the ſumme 37 gr, 
30min. is the alticude of the zquator, and = 
this taken our of godegrees leaveth © 

52 gr: 30 min. forthe Latitude 
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